Osmotic water permeability and regulatory volume decrease of rat thymocytes.
Rat thymocytes displayed robust regulatory volume decrease (RVD) when suspended in NaCl-based hypotonic Ringer solutions. The RVD of thymocytes was completely abolished upon replacement of external Na+ ions with K+, indicating a role of coupled efflux of K+ and Cl- ions as a driving force of regulatory volume decrease. Osmotic water permeability (Pf) measured in KCl-based hypotonic solutions was (1.3 +/- 1.0 x 10(-4) cm/s at 25 degrees C and was temperature-dependent with low activation energy (Ea = 4.65 +/- 0.77 kcal/mol) characteristic to water transport through pores. HgCl2 and a sulfhydryl-blocking reagent, methyl methanethiosulphonate (MMTS), modulated the water permeability of thymocytes in a biphasic manner: inhibited at low dose (0.1-1 micromol/l) and restored or even enhanced at higher (10-100 micromol/l) concentrations. RVD paralleled the Pf: it was greatly suppressed at low dose of MMTS (sufficient to attenuate the water transport), but recovered at higher dose, when the water movement was restored. Therefore we suggest that thymocytes require the effective water transport for functional regulatory volume decrease.